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It was an honor to be called upon to be the anchor reviewer for
this special issue of Public Understanding of Science devoted to new
perspectives on media presentations of scientific uncertainty. But more
than that, it was for me a pleasure and an education. It is always
rewarding when, as one of the reviewers of submitted manuscripts,
you get so engaged by the content and quality of the research in the
articles before you that you have to remind yourself that your task is
that of the critic. That happened repeatedly with all of the research
articles in this issue.
Rather than summarize each of the articles, which Peters and
Dunwoody (this issue) have done so well in their introduction, and
rather than repeat all the valuable roadmaps for further research
already contained in the articles, please allow me to share a handful of
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sometimes oblique observations inspired, directly or indirectly, by all
of the articles in this special issue. The following reflections may refer
to some articles more than others, but that should not signal any
differences in the high quality and valuable contributions of each.

Creation of messages about scientific uncertainty
Two works in this issue made creative use of what is, arguably,
one of the most researched and adaptable models in psychology: the
Reasoned Action Approach (Fishbein and Ajzen, 2010), essentially the
Theory of Planned Behavior (Ajzen, 2005). (The acronym TPB will refer
to both.) Employing TPB, Post and Maier (this issue) examined the
intentions of stakeholders (e.g., scientists and spokespersons for
relevant organizations) to raise issues related to scientific uncertainty
in public, specifically, if they were talking with a journalist. Similarly,
Guenther and Ruhrmann (this issue) explored science journalists'
intentions to include information about the scientific uncertainty of
research in their news articles. Of course, TPB has been employed
successfully in social science research countless times, including
studies of actions people might take because of health, safety, and
environmental concerns (see Ajzen, 2016). Various other models have
used all or part of TPB to predict individuals' use of communications
media to deal with knowledge deficiencies and uncertainty about risks
(e.g., Griffin et al., 1999; Kahlor, 2010) or more generally to meet
personal and social needs (e.g., Palmgreen and Rayburn, 1982). Most
notably, the articles by Post and Maier, and by Guenther and
Ruhrmann, in this issue add significantly to the body of studies -- still
relatively small in number -- that apply TPB to the production of
mediated communication content, recognizing it fittingly as a planned
behavior.
Two other revealing examinations of journalistic decisionmaking were conducted by Lehmkuhl and Peters (this issue) and
Simmerling and Janich (this issue). Both used inventive case-study
approaches to explore the presentation of scientific uncertainty in
news stories. Lehmkuhl and Peters used multiple methods, including
interviews and textual analyses of 21 stories about neuroscience.
Focusing in on one newspaper story about geo-engineering, linguists
Simmerling and Janich employed their expertise to illuminate the
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various rhetorical functions of the language of uncertainty employed in
that article.
It was good to see that social scientific and humanities-based
methods were employed across these investigations. In addition to the
intriguing findings that all four of the above articles have presented,
their works might serve in the broader field of communication research
as templates for research into the decisions and behaviors of a variety
of communicators, especially those professionals whose jobs require
them to consider content decisions carefully.

Scientific uncertainty and the audience
Given the value of representing scientific uncertainty to nonexpert audiences, it is of course essential to understand more than we
currently do about how audiences process, interpret and employ
mediated information about scientific uncertainty. In their introductory
article, Peters and Dunwoody (this issue) have mapped well the
complex terrain of this problem. Simmerling and Janich (this issue)
specifically focused on what they termed the key challenge: "[H]ow to
communicate uncertainties so that it becomes clear in each instance
how important they are and what repercussions they entail" (p. 962).
It is apparent from these reviews, as well as from other extant
research (e.g., Dunwoody and Griffin, 2015; Griffin et al., 1999), that
regardless of how it may be presented to them, audience members
vary in their motivation and capacity (e.g., numeracy) to handle
information about uncertainty and probability, can be variously
engaged in seeking and processing such information to any depth,
might inform themselves through various channels, and can draw
inferences about scientific uncertainty in many ways.
Can graphics help people interpret scientific uncertainty? Data
visualization has certainly become a hot topic in communication, led by
key figures such as statisticians Edward Tufte (see especially Tufte,
2001) and Howard Wainer, the latter of whom emphasizes the graphic
depiction of uncertainty in his book Picturing the Uncertain World
(Wainer, 2009). (A more technical overview can be found in Brodlie et
al., 2012; also see Kinkeldie et al., 2014). As presented in Tufte's and
Wainer's various works, some data graphics appear more complex
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than others and probably require deeper, more systematic processing
by the viewer. Indeed, as reported by Peters and Dunwoody (this
issue), when it comes to presenting scientific uncertainty to the public,
audience members can have difficulty interpreting graphic depictions
of uncertainty even when displayed in a fairly simple visual format,
such as the cone of uncertainty around the path of a hurricane (citing
Broad et al., 2007). A graphic that illustrates uncertainty can be
difficult for the artist to create, in part because representing
uncertainty adds yet another visual dimension to the data graphic
(Brodlie et al., 2012), which in turn probably makes the graphic more
challenging for non-experts to process and interpret. Nonetheless, the
era of employing more and more data visuals in media content seems
to be here. Thus it would seem wise for those who research science
communication to engage in what would, no doubt, be interdisciplinary
efforts to produce and evaluate effective visuals. In a world of rapidly
developing graphics technology, there is certainly much more to
discover about how members of the public engage and process
uncertainty when it is presented to them visually.
Of course, only a portion of communication about uncertainty
occurs through graphic, numerical, and verbal descriptions of odds and
probabilities. Kohl et al. (this issue) have demonstrated in a clever
experiment with undergraduate students that individuals can derive at
least a portion of their beliefs about external scientific certainty (in this
instance, about 5% of the variance) as a result of the strategies that
journalists may use (balance vs. weight of evidence) to depict a
scientific controversy. There is also some evidence in their study that
variation in the evidence reporting strategy might relate indirectly to
the students' internal certainty through their perceptions of scientific
certainty. Members of the public do perceive differences in scientific
consensus about some issues (e.g., Funk and Rainie, 2015), and
perceived consensus can affect acceptance of science (Lewandowski et
al., 2013). As Kohl et al. note, such outcomes certainly point to the
need for further laboratory and field research into audience
interpretations based on journalists' weight-of-evidence strategies.
Such research could certainly extend beyond stories about scientific
uncertainty into how weight-of-evidence reporting might help inform
audiences in realms such as political reportage (e.g., extending a
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Politifact-like approach to coverage of politicians' claims about public
issues, and weighting coverage of claims according to verifiable facts).
Laypersons may also rely on their trust in experts to help them
deal with scientific uncertainties relevant to everyday life decisions
(e.g., whether to get vaccinated) and their personal opinions about
public issues (e.g., global climate change), as noted by Hendriks et al.
(this issue). Their innovative pair of experiments examined how highschool student participants formed judgments about the epistemic
trustworthiness of scientists based on variations in blog entries. Along
with their intriguing findings, studies such as theirs spotlight the need
for researchers to continue to explore how people use blogs and other
social media to develop, inform, and sometimes share and discuss with
others their views on science topics. As with the Kohl et al. study, it
would be valuable to find how their results might replicate with nonstudent adults, especially with people in their natural habitats.

Concluding suggestions
The articles in this issue have examined scientific uncertainty
from a fundamentally cognitive perspective, and have done a fine job
of doing so. But if we take a cue from studies of risk perception,
research in that realm has increasingly considered how people
intuitively rely on their feelings to help them make judgments about
risks (see, for example: Slovic, 2010, Slovic et al., 2004). People have
to cope with uncertainty when making risk-benefit judgments related
to their health care (Peters et al., 2007) and in other settings in which
people rely on scientific information. Thus, the growing body of
research into the "affect heuristic" (Slovic et al., 2007) might offer
valuable directions for future research into how people try to resolve
internal uncertainty when decisions involve scientific information.
In addition, emotions and uncertainty seem to influence how
people process information. In a series of experiments with student
participants, Tiedens and Linton (2001) explored how some emotions
(e.g., anger) are more closely associated with certainty, and others
(e.g., worry) with uncertainty. They found that uncertainty-associated
emotions led to systematic (deeper, critical) processing of information,
in which the participants seemed to attend to the quality of the
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arguments presented in a persuasive message; certainty-associated
emotions instead caused the participants process a persuasive
message heuristically, relying, for example, on superficial factors such
as source expertise.
Further research might examine whether uncertainty-related
emotions drive individuals' processing of mediated science information
as well, especially when those messages themselves concern scientific
(un)certainty. For example, might the ways people consider scientific
counter-claims or the testimony of a science expert be influenced by
emotion and thus processing style? Certainly a variety of concerns that
people have that are related to scientific uncertainty, including matters
of health, safety, and environment, can also be wrapped in their
emotions.
Questions about the role of scientific uncertainty in media
content, it seems, may sometimes have less to do with what scientific
uncertainty information does to people, and more to do with what
people do with the uncertainty information. Future research should
take both these perspectives into account.
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